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Abstract
Background: Past studies using large population based datasets link certain perinatal circumstances (birth weight,
parity, etc) with mental health outcomes such as suicide, self-harm and psychiatric problems. Problematically,
population datasets omit a number of social confounds. The aim of this study is to replicate past research linking
perinatal circumstances and mental health (suicidality and use of psychiatric services) and to determine if such
associations remain after adjusting for social circumstances.
Methods: A longitudinal school-based survey of 2157 young people (surveyed at age 11, 13, 15) followed up in
early adulthood (age 19). At age 11 parents of participants provided information about perinatal circumstances
(birth weight, birth complications, etc.) and psychiatric service use. Participants provided data about their mental
health at age 15 (attempted suicide, suicidal thoughts) and at ages 19 (self-harm, psychiatric service use). In
addition, data were collected about their social and psychosocial circumstances (gender, deprivation, religion,
sexual behaviour, etc.).
Results: Predictably, social factors were linked to mental health outcomes. For example, those with same sex
partners were more likely (OR 4.84) to self-harm than those without a same sex partner. With a single exception, in
both unadjusted and adjusted models, perinatal circumstances were not or only marginally associated with mental
health outcomes. The exception was the number of birth complications; young people with two or more
complications were approximately 2-3 times more likely than those without complications to use psychiatric
services.
Conclusions: While we failed to replicate results found using large population based datasets, some of our results
are compatible with prior research findings. Further, evidence from this study supports the influence of perinatal
circumstances (birth complications) on later psychiatric problems, or at least higher than expected contact with
psychiatric service.
Background
Mental health in adulthood may be significantly influ-
enced by earlier life environments [1,2]. The importance
of the childhood and adolescent environment has long
been recognised. Attachment theory [3] emphasises the
importance of the earliest relationships, and robust
associations have been demonstrated between mental
ill-health in adulthood and such childhood adversities as
parental separation [4] and childhood maltreatment or
abuse [5-9]. In more recent years variables from the
perinatal environment have also been demonstrated as
associates of adult mental health outcomes. Adverse
outcomes have been linked with factors such as antena-
tal maternal malnutrition [10], antenatal maternal stress
[11], infant malnutrition [12], low birth weight, younger
maternal age and increasing birth order [13-16]. These
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environment, suggest a possible biological basis, possibly
involving epigenetic developmental processes [17].
Most mental ill-health has a complex multifactorial
aetiology and any environmental associations may be of
clinical or public health importance in that they may
indicate possible areas for preventative intervention.
However, because of the possibility of unidentified con-
founding variables, it is important to attempt to distin-
guish between factors which, although linked to
increased risk, do not in themselves mediate that risk
(risk indicators), as opposed to factors which directly
contribute to the causal pathway leading to the develop-
ment of mental illness (risk mediators). For example, a
number of studies have suggested that much of the
association between parental separation and later
adverse mental health outcomes can be accounted for
by other psychosocial variables, such as socioeconomic
deprivation, exposure to parental conflict and poor
child-parent relationships [18-20].
The relative importance of very early influences, such
as those occurring in the perinatal period, compared
with later variables, such as adolescent or early adult cir-
cumstances is unclear [21]. Much of the existing evi-
dence regarding perinatal variables relies on large
population based datasets. Whereas these have the
advantage of avoiding recall bias and yielding high sta-
tistical power, they may exaggerate the significance of
variables such as maternal demographics, on which data
are readily available, whilst failing to control for plausi-
ble confounders, such as breastfeeding or family struc-
ture, on which data (from large datasets) tends to be
poor or absent.
Aims
The aim of the study is to examine, using self reported
data, the association between perinatal and psychosocial
risk factors and mental health outcomes, thereby testing
the hypothesis that both perinatal circumstances and
more chronologically proximate psycho-social circum-
stances are risk mediators, (rather than indicators) of
mental ill-health in early adulthood. The study allowed
a number of variables from different stages of develop-
ment to be brought together in a single multivariable
analysis whilst also replicating previous studies using an
alternative study design.
Methods
The material for the study is drawn from a Scottish
longitudinal community health and lifestyle survey of
young people, administered first in-school via question-
naire (ages 11, 13, and 15), with an additional parental
questionnaire at age 11, and then in the post-school
period by nurse interview at age 19. The focus here is
on mental health outcomes at age 15 (1999) and age 19
(2003) within the framework of the ‘West of Scotland
11 to 16 Study/16+’ [22]. The study received approval
from Glasgow University’s Ethics Committee, participat-
ing Education Authorities and schools, and informed
consent was obtained from the parents of all partici-
pants via ‘opt-out’ consent forms at ages 11, 13 and 15,
verbal consent from participants at each wave and writ-
ten consent at age 19.
Due to the school-based nature of the sample the sam-
pling scheme involved several elements to ensure a repre-
sentative sample at both the primary and secondary school
stages [23]. Briefly, the survey used a reverse sampling pro-
cedure which randomly selected 43 secondary schools
stratified by religious denomination and deprivation, with
a separate stratum for independent vs. local authority run
schools. These 43 secondary schools were used to select a
random sample of 135 primary schools, comprising ‘feeder
schools’, together with those making a high number of pla-
cing requests. From these primary schools, classes were
randomly selected with all pupils in the classes eligible to
participate. Of the 2793 pupils who attended the 43 tar-
geted secondary schools, 2586 (93%) participated in the
baseline (age 11) survey. At age 13, the number of partici-
pants reduced to 2371 (85%), and by 15 to 2196 (79%). At
age 15, 1,860 (67%) of respondents completed a psychiatric
interview [24], which included questions about suicidal
thoughts and attempts. As expected losses in the post-
school period substantially reducing the sample size at age
19 to 1256 (45%). Full details of the sampling strategy are
available elsewhere [23].
At age 11 the sample was representative (in terms of
sex and social class composition) of 11 year olds in the
s t u d ya r e a[ 2 5 ] .D i f f e r e n t i a la t t r i t i o nm a d el a t e rw a v e s
less representative, with attrition greater among lower
social class groups, school truants, pupils of lower ability
and with greater emotional and behavioural problems.
To compensate for these biases, a weighting scheme was
derived [25]. Use of these weights did not substantively
alter any of the results presented here. The data used in
this paper refer to 2196 pupils in their final year of
compulsory education in 43 mainstream secondary
schools in the Glasgow area, 1256 of whom provided
information when aged 19. Parents provided information
on perinatal circumstances such as maternal age and
birth weight and on pupils’ religious background and
f a m i l ys o c i o e c o n o m i cs t a t u sv i aaq u e s t i o n n a i r ei nt h e
f i r s tw a v e( a g e1 1 )o ft h es t u d y .T h ef i n a ls a m p l e
included 16 twin births, but excluded adopted children
(n = 39), reducing the sample to 2157.
Measures
In 1996 (pupils aged 11) parents were asked questions
about the child’s birth history and perinatal
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Page 2 of 11circumstances. This included questions on maternal par-
ity, categorised as first or later born; family size (includ-
ing parents), categorised as 2 or more family members;
subjective recall of the size of the baby (small, average,
or large); birth weight (in grams), categorized <2500,
2500-3249, 3250-3749, or 3750g+; number of birth com-
plications (e.g. breech birth, pre-eclampsia, etc), categor-
i z e dn o n e ,o n e ,t w oo rm o r e ;b i r t hs p a c i n g( b o t hp r i o r
to and post index birth), categorised as under 2 years, 2-
5 years, or 6+ years between births (or singleton);
maternal age, categorised age 15-19, 20-24, 25-29, 30-
34, or 35-46. Finally, parents provided information on
breastfeeding practices, categorised as none, breastfeed-
ing for less than six months, or six months or longer.
Whenever feasible we derived categories compatible
with established cut-points or expert recommendations.
For example, in relation to the six month cut-point for
breastfeeding, the American Academy of Pediatrics
recommendation is ‘exclusive breastfeeding is sufficient
to support optimal growth and development for approxi-
mately the first 6 months of life’ [26].
Several background factors relevant to either socio-
demographic circumstances or psychiatric outcomes at
age 11 and age 15 were recorded. At age 11 an area
deprivation score, range 1 (least) to 7 (most deprived),
was derived from pupils’ postal codes using the ‘Car-
stairs’ [27] index, a standard measure based upon census
data. Social class of the head of household was derived
from parental questionnaires completed at wave one
(age 11), coded using the standard UK classification sys-
tem [28] and categorized as non-manual or manual.
Religious affiliation was obtained from parents and cate-
gorized, Church of Scotland (Protestant), Catholic, Mus-
lim, other (Jewish, Methodist, Baptist, etc) and ‘none,
atheist/agnostic’.A ta g e1 5 ,p u p i l ’s family structure was
coded as 2-parent, 1-parent, reconstituted (one ‘birth’
parent and new partner) or other (relative, foster parent,
or other carer). Principal component (varimax) analysis
of the (age 15) 8-item Brief Parental Bonding Instru-
ment [29], produced two scales representing perceived
(low) parental care, e.g. ‘My parents help me as much as
In e e d ’ (reversed) and (high) control, e.g. ‘My parents
treat me like a baby’.
Sexual orientation is an established psychosocial risk
factor for suicide and other psychiatric disorders and
early gender nonconformity is a strong predictor of
future sexual orientation [30,31]. Gender diagnosticity
(GD) is an established measure of gender nonconfor-
mity, previously measured in this cohort at age 15 and
linked with poor psychological wellbeing [30]. GD score
is the probability of belonging to a particular gender, as
predicted by the logistic regression of multiple items of
gendered behaviours, interests and hobbies. The result is
a score (0-1 scale) of how ‘typically’ male or female an
individual is (within a limited domain) compared to
their peers. An arbitrary cut-point of 0.1 (10%) has been
used to indicate ‘gender conformist’ (top 10%), ‘Gender
typical’ (middle 80%) and gender nonconformists (bot-
tom 10%) respectively. At age 19, participants were
asked ‘Have you ever had any kind of sexual experience
or sexual contact with someone of the same gender as
yourself’ and asked to response ‘yes’ or ‘no’ using a
‘show card procedure’ designed to reduced response
bias. While not a comprehensive measure of sexual pre-
ference, this item is arguably a good indicator of same-
sexual orientation and behaviour.
Several dichotomous mental health outcomes were
reported at ages 15 and 19. At age 15 participants were
asked if they had ever seriously thought about taking
their own life and if they had attempted to do so, cate-
gorised as suicidal thoughts and attempted suicide
respectively, with a positive response to either question
classified as ‘suicide risk’. At age 19 participants were
asked if they had ever ‘t r i e dt oh u r to rh a r my o u r s e l f
deliberately’ and to indicate which method(s) the had
used, such as cutting, scratch or scoring or burning; a
positive response was classified as Nonsuicidal Self-Injury
NSSI. To assess previous psychiatric problems, parents
were asked about the child’s use of psychiatric services
until age 11 and at age 19 participants were asked about
their use of psychiatric services since age 11. Due to both
budget and ethical constrains suicidality was only mea-
sured at age 15 and 19’, self-harm at age 19 and psychia-
tric contact only measured at age 11 and 19.
Statistical analysis
The analysis used logistic regression to determine the
association between perinatal and psychosocial circum-
stances and age 15 and age 19 psychiatric outcomes.
Analysis was conducted both unadjusted and mutually
adjusted for covariates. We constructed weights to com-
pensate for differential attrition (21), but use of these
weights did not alter results. The influence of missing
data was further explored by comparing results for mod-
els using complete data only and multiple imputation
methods. Multiple imputation was implemented using
the STATA ‘ice’ procedure and included all variables
from the relevant model, with separate imputation runs
for every analysis. Birth size was included as a supple-
mentary variable, because it contained information use-
ful in estimating birth weight. Categorical variables were
imputed using logit or multiple logit, continuous vari-
ables using regression and deprivation using ordinal
logit commands. Ten imputed datasets were used to cal-
culate the final combined estimates. Although the
results for each method were not substantively different,
we report results based on multiple imputation. Results
from all other models are available upon request.
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Univariate results
Table 1 reports descriptive statistics and the number of
cases with missing data for the perinatal covariates;
table 2 reports these for psychosocial covariates and psy-
chiatric outcomes. Given the age and nature of the
Table 1 Descriptive statistics for perinatal covariates
Perinatal covariates
all @11p N (%)
Maternal parity
0 first born 989 45.9
*1 second born 784 36.3
*2+ third or later 384 17.8
Family size (total at age 11) +Twins
2 247 11.5
*3 1001 46.4
*4+ 909 42.1
Birth size [MV = 20]
Small 293 13.7
Average 1458 68.2
Large 386 18.1
Birth weight (g) [MV = 96]
<2500 133 6.5
2500-3249 719 34.9
3250-3749 801 38.9
3750+ 408 19.8
Birth complications [MV = 15]
0 1499 70.0
1 360 16.8
*2 189 8.8
*3 or more 94 4.4
Birth spacing - Prior birth
Under 2 years 346 16.0
2-5 years 502 23.3
6+ years or singleton 1309 60.7
Birth spacing - Next birth
Under 2 years 429 19.9
2-5 years 510 23.6
6+ years or singleton 1218 56.5
Maternal age (years) [MV = 79]
15-19 139 6.7
20-24 626 30.1
25-29 764 36.8
30-34 421 20.3
35-46 128 6.2
Breastfeeding [MV = 12]
None 1333 62.1
Less than 6 months 463 21.6
6 months or more 349 16.3
Baseline N = 2157, final sample excludes adopted children i.e. only natural
mother.
MV = missing values; * Adjacent category collapsed for analysis; +Twins =
includes 16 twin births.
@11p = parental figure provided information when participants age 11.
Table 2 Descriptive statistics for psychosocial covariates
and psychiatric outcomes.
Social and demographic covariates N (%)
Sex
@11
Female 1076 49.9
Male 1081 50.1
Social Class
@11p [MV = 376]
Manual 860 48.3
Non-manual 921 51.7
Family structure age 15
@15 [MV = 288]
2-parent 1410 75.4
1-parent, 274 14.7
Reconstituted/Other 185 9.9
Same sex partner by 19
@19 [MV = 1066]
No 1045 95.8
Yes 46 4.2
Gender nonconforming behaviour at age 15
(Gender Diagnosticity)
@15 [MV = 289]
Gender conformist (10%) 179 9.6
Gender typical (80%) 1500 80.3
Gender nonconformist (10%) 189 10.1
Religion
@11p (MV = 19)
Protestant 913 42.7
Roman Catholic 721 33.7
*Muslim/Islam 57 2.7
*Other (Baptist, Jewish, etc) 125 5.8
None/Atheist/Agnostic 322 15.1
Psychiatric outcomes N (%)
Suicidal thoughts past year at age 15
@15 [MV = 522]
No thoughts 1513 94.3
Thoughts 92 5.7
Attempted suicide by age 15
@15 [MV = 522]
No attempt 1511 94.1
Attempt 94 5.9
Risk: Any ideation/attempt by age 15
@15 [MV = 522]
None 1460 91.0
Attempt or ideation 145 9.0
NSSI by age 19
@19 [MV = 1066]
No NSSI 1013 92.9
NSSI 78 7.1
Psychiatric services by age 11
@11p [MV = 11]
Not used 2064 96.2
Used 82 3.8
Psychiatric services since age 11
@19 [MV = 1066]
Not used 1047 96.0
Used 44 4.0
Psychiatric services ANY
@11p, @19 [MV = 1070]
Not used 1017 93.6
Used 70 6.4
Continuous covariates M SD
Area deprivation (depcat)
@11 [MV = 299] 4.11 1.90
(Lack of) Parental Care
@15 [MV = 288] 5.59 1.59
Parental Control
@15 [MV = 288] 7.85 1.09
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type of survey data.
Suicidality and self-harm
Table 3 shows the unadjusted associations between cov-
ariates and rate of attempted suicide, suicide risk (either
ideation or attempt) at age 15 and NSSI by age 19. As
expected, several psychosocial covariates are associated
with significant increases in the odds in attempted sui-
cide, suicide risk or NSSI. For example, compared to
males, females show approximately a threefold increase
in the odds of attempting suicide or having suicidal
thoughts, although adjusting for covariates slightly
attenuates this. Being part of a reconstituted family was
also a risk factor for all suicidality and NSSI outcomes
and lack of parental care was another. Compared to the
‘gender typical’ group, ‘gender nonconformists’ had a
twofold increase in the odds of attempted suicide or
NSSI, although this was non-significant in the adjusted
model. In the unadjusted model, young people who had
at least one same sex partner show nearly a fivefold
increase in odds of NSSI, compared to those who never
had a same sex partner; this association remained strong
in the adjusted model (OR = 3.85). Perinatal variables
were unrelated or only marginally associated with sui-
cidality or self-harm.
Use of psychiatric services
Table 4 shows the unadjusted associations between cov-
ariates and use of psychiatric services before age 11 and
between age 11 and age 19. We found the expected
associations between psychosocial covariates and use of
psychiatric services. For example, compared to males,
females show significantly lower odds (OR 0.38) of
using services before age 11, but significantly higher
odds (OR 2.07) of service use after age 11; including
covariates made little difference to these results. Young
people from reconstituted families and those with lack
of parental care had a higher likelihood of using ser-
vices, although his was not always statistically signifi-
cant. With the exception of birth complications, most
perinatal variables were again unrelated, or only margin-
ally associated, with use of psychiatric services. Com-
pared to those without birth complications, those with
two or more birth complication have substantially
increased odds (OR 2.3-3.8) of psychiatric contact, either
before or after age 11, although in the adjusted model
this was attenuated (OR 1.7-2.9), but still significant for
service contact both before age 11 and for lifetime psy-
chiatric service contact.
Discussion
This study demonstrated a significant and sizable asso-
ciation between the number of birth complications and
psychiatric service contact. If replicated this is impor-
tant, because within the current perinatal circumstances
literature birth complications is a relatively new focus of
study of substantial effect size, compared to other peri-
natal factors. As expected we demonstrated a significant
association between adverse mental health outcomes
and adolescent psychosocial variables such as reconsti-
tuted family structure, perceived lack of parental care
and having a same sex partner. Previous observations
regarding perinatal variables were not replicated, but
given the currently limited evidence-base, consisting of a
handful of large population based studies, there are a
number of potential explanations for the general lack of
association with mental health outcomes.
Associations between birth complications and psychiatric
service use
A significant association was observed between birth
complications and contact with psychiatric services
before the age of 11. This is consistent with previous
work linking birth trauma and developmental disorders
[32], although the potential influence of parental beha-
viour should be borne in mind and this is discussed in
detail later. Although still somewhat controversial, sev-
eral authors link the concepts of general neurological,
potentially birth-related damage, or perinatal stress to
the development of psychiatric or mental health pro-
blems using a variety of terms such as Minimal Brain
Dysfunction (see review by Rutter [33]) and more
recently, deficits in attention, motor control, perception
(DAMP). In relation to DAMP the attention has focused
on learning and language difficulties, autistic spectrum
and attention deficit/hyperactivity (ADHD) disorders,
although more general psychopathology such as anxiety
and depression have also been linked [34].
No relationship was observed between birth complica-
tions and suicidality in mid teens, although a statistically
non-significant association was observed between such
complications and NSSI at the age of 19, an association
which increased following adjustment for background
factors, suggesting that this perinatal variable may be a
risk mediator. Such (weak) associations are consistent
with well established links between obstetric complica-
tions and increased risk of adult psychosis [35], although
links with affective disorders [36] or suicidality [37] have
not been clearly established. We find a general associa-
tion between obstetric complications and a crude mea-
sure of psychiatric problems (service contact), but any
Baseline N = 2157, final sample excludes adopted children i.e. only natural
mother.
MV = missing values; * Adjacent category collapsed for analysis.
@11 = participant provided information at age 11;
@15 = information provided
at age 15;
@19 = information provided at age 19;
@11p = parental figure
provided information when participants age 11.
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Suicide attempt by age 15 Suicide risk:
Suicidal ideation/attempt by age 15
NSSI by 19
Covariates Unadjust Adjusted Unadjust Adjusted Unadjust Adjusted
Psychosocial
Sex
@11
Male 1.00 1.00 1.00 1.00 1.00 1.00
Female 3.20 (1.93-5.30) 3.06 (1.79-5.22) 2.77 (1.91-4.03) 2.69 (1.83-3.96) 1.32 (0.89-1.97) 1.25 (0.82-1.89)
Social class
@11p
Non-manual 1.00 1.00 1.00 1.00 1.00 1.00
Manual 1.39 (0.86-2.25) 1.20 (0.71-2.03) 1.20 (0.85-1.69) 1.03 (0.66-1.59) 0.90 (0.55-1.45) 0.85 (0.49-1.49)
Family structure
@15
2-parent 1.00 1.00 1.00 1.00 1.00
1-parent, 1.48 (0.80-2.73) 1.25 (0.64-2.44) 1.34 (0.80-2.26) 1.20 (0.67-2.15) 1.43 (0.77-2.65) 1.34 (0.70-2.56)
reconstituted/Other 3.21 (1.93-5.34) 2.37 (1.30-4.34) 2.51 (1.61-3.92) 2.10 (1.27-3.48) 2.84 (1.43-5.65) 2.47 (1.20-5.10)
Same sex part
@19
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 2.19 (0.68-7.07) 1.39 (0.33-5.78) 1.48 (0.59-3.72) 1.03 (0.33-3.26) 4.84 (2.24-10.46) 3.85 (1.67-8.87)
Gender conform
@15
Gender typical 1.00 1.00 1.00 1.00 1.00 1.00
Gender conformist 0.79 (0.34-1.81) 0.82 (0.36-1.89) 0.82 (0.42-1.62) 0.87 (0.44-1.72) 0.95 (0.51-1.78) 1.01 (0.51-1.99)
Gender nonconformist 1.89 (1.06-3.35) 1.65 (0.80-3.41) 1.24 (0.72-2.16) 1.12 (0.58-2.19) 1.84 (0.91-3.71) 1.38 (0.59-3.22)
Religion
@11p
Protestant 1.00 1.00 1.00 1.00 1.00 1.00
Roman Catholic 0.92 (0.55-1.52) 0.89 (0.52-1.54) 0.88 (0.58-1.32) 0.88 (0.57-1.38) 0.77 (0.48-1.22) 0.81 (0.50-1.34)
Other (Baptist, etc) 0.99 (0.49-1.99) 1.15 (0.54-2.44) 0.66 (0.34-1.28) 0.72 (0.36-1.47) 1.17 (0.64-2.11) 1.28 (0.63-2.60)
None/Atheist/Agnostic 1.09 (0.57-2.08) 0.97 (0.49-1.91) 0.91 (0.54-1.56) 0.84 (0.48-1.46) 1.11 (0.54-2.29) 1.01 (0.46-2.21)
Area deprivation
@11 1.09 (0.96-1.23) 1.04 (0.89-1.20) 1.04 (0.95-1.14) 0.99 (0.88-1.12) 1.01 (0.90-1.13) 1.02 (0.88-1.17)
Lack of par Care
@15 1.33 (1.19-1.49) 1.30 (1.15-1.47) 1.34 (1.21-1.49) 1.33 (1.18-1.49) 1.32 (1.18-1.48) 1.30 (1.16-1.46)
Parental control
@15 1.15 (0.96-1.37) 1.18 (0.98-1.43) 1.10 (0.94-1.29) 1.13 (0.96-1.33) 0.99 (0.82-1.19) 0.97 (0.79-1.18)
Perinatal
all @11p
Maternal parity
0 1.00 1.00 1.00 1.00 1.00 1.00
1 or more 1.11 (0.70-1.76) 1.67 (0.60-4.65) 1.06 (0.70-1.60) 1.44 (0.65-3.20) 0.77 (0.45-1.32) 0.74 (0.28-1.92)
Family size
2 1.00 1.00 1.00 1.00 1.00 1.00
3 or more 0.78 (0.45-1.34) 1.03 (0.47-2.29) 0.96 (0.58-1.58) 1.19 (0.61-2.30) 1.08 (0.35-3.34) 1.50 (0.39-5.85)
Birth weight (g)
<2500 1.44 (0.63-3.30) 1.46 (0.56-3.84) 1.30 (0.65-2.58) 1.39 (0.66-2.94) 0.70 (0.33-1.50) 0.67 (0.28-1.64)
2500-3249 1.12 (0.71-1.77) 1.13 (0.70-1.84) 1.08 (0.75-1.55) 1.09 (0.74-1.61) 0.57 (0.33-1.00) 0.57 (0.30-1.10)
3250-3749 1.00 1.00 1.00 1.00 1.00 1.00
3750+ 0.74 (0.42-1.30) 1.04 (0.58-1.88) 0.81 (0.51-1.29) 1.03 (0.63-1.70) 0.71 (0.40-1.23) 0.80 (0.44-1.48)
N birth complications
0 1.00 1.00 1.00 1.00 1.00 1.00
1 0.88 (0.49-1.58) 0.97 (0.53-1.78) 0.71 (0.43-1.16) 0.74 (0.44-1.25) 1.10 (0.62-1.96) 1.21 (0.65-2.27)
2 or more 0.90 (0.47-1.74) 1.00 (0.49-2.02) 0.84 (0.50-1.40) 0.90 (0.51-1.58) 1.36 (0.74-2.51) 1.72 (0.91-3.28)
Birth spacing (prior)
Under 2 years 1.00 1.00 1.00 1.00 1.00 1.00
2-5 years 0.82 (0.45-1.49) 0.88 (0.46-1.68) 1.00 (0.59-1.67) 1.06 (0.61-1.84) 0.86 (0.50-1.50) 0.86 (0.46-1.59)
6+ years or singleton 1.02 (0.60-1.72) 0.91 (0.48-1.74) 1.03 (0.64-1.65) 1.00 (0.58-1.74) 0.68 (0.43-1.09) 0.69 (0.39-1.22)
Birth spacing (later)
Under 2 years 1.00 1.00 1.00 1.00 1.00 1.00
2-5 years 0.73 (0.39-1.38) 0.81 (0.42-1.57) 0.80 (0.46-1.40) 0.85 (0.48-1.52) 0.66 (0.31-1.42) 0.73 (0.32-1.69)
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Page 6 of 11association may be stronger among specific types of psy-
chiatric disorder; a future study will look at the associa-
tions between birth complication more specific
psychiatric disorders and symptoms, such as ADHD.
Lack of associations with perinatal circumstances and
mental heath outcomes
Objectively, we found few associations between perinatal
circumstances and mental health outcomes and can only
speculate as to the reasons for the predominantly null
findings. One explanation for the lack of statistically sig-
nificant associations with perinatal variables may be the
smaller power in this study compared with population
based studies. This may be especially relevant for groups
such as those with birth weights below 2500g, where the
case numbers were small. The data do not indicate any
consistent trend towards the risks associated with perina-
tal variables being attenuated on multivariable analysis,
suggesting that controlling for adolescent psychosocial
factors does not account for this lack of association.
A na l t e r n a t i v ee x p l a n a t i o nm a yb ep r o v i d e db yt h e
equalisation in youth hypothesis which suggests that
during adolescence young people with different socioe-
conomic backgrounds demonstrate relative parity of
health [38], it being only later in life that health inequal-
ities (re)emerge. Whereas other studies on perinatal
influences followed up subjects to their fourth decade,
this study has, (so far) not collected any outcome data
beyond early adulthood.
A notable exception to the apparent lack of perinatal
influence is the case of young maternal age, for which
the data does suggest a trend towards an attenuation of
the associated risks following adjustment. This suggests
that previously reported associations may have been
mediated, in part at least, by more proximal adolescent
psychosocial factors such as family structure and paren-
tal relationships.
Associations between psychosocial circumstances and
mental health outcomes
Those from a single parent family were at greater risk
than those living with two biological parents, although
such differences were not statistically significant and
there was a trend for these risks to attenuate after
adjustment for other factors. Those from a “reconsti-
tuted family” were at significantly greater risk, although
this also attenuated somewhat following adjustment.
These observations appear consistent with a recent New
Zealand study, which concluded that the associations
between exposure to a single parent family and adversity
can be attributed to the social environment [20]. In con-
trast to family structure, perceived deficiency in parental
care was associated with increased risk which was mini-
mally attenuated following adjustment. These observa-
tions seem consistent with other studies which suggest
it is the quality and stability of the parent child relation-
ship or family function which is the risk mediator
[19,20,39], whereas family structure is a more distal risk
factor.
The relationships between same sex partner and sui-
cidality, although statistically significant only in the case
of NSSI at age 19, are attenuated following adjustment.
This is consistent with the more likely interpretation of
sexual orientation as a risk indicator rather than media-
tor i.e. the increased psychiatric risk is mediated by
associated sociological, psychological and cultural fac-
tors, such as victimisation or identity issues.
The association between mental health outcome and
same sex partner is consistent with previous studies on
the relationship between mental health and homosexual-
ity. While such an association between sexual orienta-
tion and risk of suicide or NSSI is well-established
[40,41], another robust association is that between birth
order (specifically the number of older brothers) and
male homosexual orientation [42]. The leading
Table 3 Associations (odds ratios) between social, demographic, perinatal factors and suicide risk or self-harm.
(Continued)
6+ years or singleton 0.92 (0.55-1.55) 1.25 (0.54-2.93) 0.95 (0.58-1.57) 1.15 (0.54-2.46) 0.96 (0.59-1.56) 0.67 (0.26-1.70)
Maternal age (years)
15-19 1.84 (0.92-3.67) 1.25 (0.59-2.66) 1.68 (0.90-3.11) 1.27 (0.65-2.49) 0.92 (0.31-2.74) 0.86 (0.28-2.65)
20-24 1.25 (0.79-2.00) 1.00 (0.58-1.71) 1.20 (0.81-1.78) 1.05 (0.66-1.66) 1.11 (0.65-1.89) 1.04 (0.58-1.88)
25-29 1.00 1.00 1.00 1.00 1.00 1.00
30-34 0.82 (0.45-1.51) 0.86 (0.45-1.66) 1.04 (0.66-1.64) 1.04 (0.63-1.73) 1.19 (0.73-1.96) 1.23 (0.74-2.07)
35-46 1.09 (0.47-2.53) 1.29 (0.51-3.24) 1.25 (0.62-2.53) 1.44 (0.68-3.08) 1.03 (0.45-2.37) 1.02 (0.38-2.74)
Breastfeeding
None 1.00 1.00 1.00 1.00 1.00 1.00
Less than 6 months 0.78 (0.43-1.43) 0.94 (0.49-1.79) 0.67 (0.40-1.13) 0.75 (0.43-1.33) 0.90 (0.51-1.60) 0.96 (0.48-1.88)
6 months or more 0.63 (0.34-1.16) 0.87 (0.42-1.80) 0.75 (0.47-1.18) 0.87 (0.52-1.45) 0.89 (0.48-1.68) 0.90 (0.47-1.74)
Significant odds ratios (p = 0.05 or lower) are shown in bold. Final sample with multiple imputation = 2157.
@11 = participant provided information at age 11;
@15 = information provided at age 15;
@19 = information provided at age 19;
@11p = parental figure provided
information when participants age 11.
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Page 7 of 11Table 4 Associations (odds ratios) between social, demographic, perinatal factors and use of psychological services.
Psych service use before age-11 Psych service use after 11 ANY Psych service use
Covariates Unadjust Adjusted Unadjust Adjusted Unadjust Adjusted
Psychosocial
Sex
@11
Male 1.00 1.00 1.00 1.00 1.00 1.00
Female 0.38 (0.23-0.62) 0.35 (0.21-0.59) 2.07 (1.09-3.91) 2.11 (1.08-4.11) 0.91 (0.53-1.56) 0.93 (0.56-1.56)
Social class
@11p
Non-manual 1.00 1.00 1.00 1.00 1.00 1.00
Manual 1.22 (0.69-2.16) 1.34 (0.70-2.54) 1.44 (0.59-3.51) 1.23 (0.60-2.54) 1.43 (0.88-2.32) 1.15 (0.75-1.76)
Family structure
@15
2-parent 1.00 1.00 1.00 1.00 1.00 1.00
1-parent, 1.05 (0.47-2.33) 0.96 (0.41-2.25) 2.08 (0.99-4.39) 2.05 (0.99-4.25) 1.47 (0.78-2.78) 1.48 (0.80-2.73)
reconstituted/Other 2.00 (1.00-4.00) 1.48 (0.68-3.23) 2.24 (0.87-5.77) 2.93 (1.35-6.36) 2.15 (1.22-3.79) 2.61 (1.58-4.30)
Same sex part
@19
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes NIL NIL 7.10 (3.29-15.33) 7.34 (3.44-15.64) 3.49 (1.72-7.11) 3.42 (1.51-7.77)
Gender conform
@15
Gender typical 1.00 1.00 1.00 1.00 1.00 1.00
Gender conformist 0.50 (0.15-1.62) 0.42 (0.13-1.41) 0.85 (0.20-3.66) 0.86 (0.23-3.19) 0.80 (0.28-2.30) 0.92 (0.35-2.40)
Gender nonconformist 1.00 (0.43-2.32) 0.90 (0.38-2.10) 0.67 (0.27-1.68) 1.28 (0.51-3.19) 1.04 (0.55-1.96) 1.56 (0.83-2.94)
Religion
@11p
Protestant 1.00 1.00 1.00 1.00 1.00 1.00
Roman Catholic 0.65 (0.38-1.13) 0.66 (0.37-1.17) 1.17 (0.54-2.54) 1.08 (0.54-2.16) 0.84 (0.45-1.60) 0.84 (0.48-1.47)
Other (Baptist, etc) 0.50 (0.18-1.42) 0.52 (0.18-1.51) 1.48 (0.42-5.28) 1.26 (0.43-3.70) 1.23 (0.60-2.51) 1.11 (0.55-2.24)
None/Atheist/Agnostic 1.40 (0.80-2.46) 1.16 (0.64-2.11) 1.19 (0.43-3.24) 1.38 (0.54-3.52) 0.83 (0.29-2.40) 1.05 (0.39-2.83)
Area deprivation
@11 0.97 (0.85-1.11) 0.91 (0.78-1.06) 0.91 (0.75-1.10) 0.97 (0.83-1.13) 0.89 (0.75-1.06) 0.95 (0.83-1.10)
Lack of par Care
@15 1.14 (0.98-1.32) 1.13 (0.97-1.32) 1.26 (1.01-1.56) 1.29 (1.07-1.55) 1.12 (0.881.42) 1.15 (0.92-1.45)
Parental control
@15 1.19 (0.95-1.50) 1.14 (0.90-1.44) 0.96 (0.68-1.35) 0.98 (0.73-1.32) 1.24 (0.94-1.63) 1.24 (0.97-1.57)
Perinatal
all @11p
Maternal parity
0 1.00 1.00 1.00 1.00 1.00 1.00
1 or more 0.58 (0.37-0.91) 0.93 (0.37-2.34) 0.91 (0.19-4.23) 0.80 (0.44-1.49) 1.21 (0.43-3.37) 0.69 (0.40-1.21)
Family size
2 1.00 1.00 1.00 1.00 1.00 1.00
3 or more 0.33 (0.20-0.54) 0.45 (0.20-1.02) 0.46 (0.13-1.59) 0.66 (0.25-1.71) 0.38 (0.13-1.10) 0.43 (0.21-0.88)
Birth weight (g)
<2500 1.43 (0.57-3.55) 1.40 (0.53-3.71) 0.74 (0.21-2.61) 0.90 (0.29-2.84) 1.14 (0.36-3.63) 1.36 (0.47-3.94)
2500-3249 1.38 (0.81-2.37) 1.42 (0.81-2.49) 0.66 (0.29-1.49) 0.67 (0.33-1.37) 0.92 (0.56-1.50) 0.98 (0.59-1.63)
3250-3749 1.00 1.00 1.00 1.00 1.00 1.00
3750+ 1.49 (0.81-2.75) 1.43 (0.75-2.72) 0.70 (0.32-1.53) 0.58 (0.29-1.16) 0.93 (0.51-1.70) 0.88 (0.51-1.54)
N birth complications
0 1.00 1.00 1.00 1.00 1.00 1.00
1 0.81 (0.41-1.61) 0.73 (0.36-1.50) 1.58 (0.75-3.31) 1.24 (0.66-2.34) 1.92 (1.02-3.62) 1.68 (0.92-3.10)
2 or more 2.26 (1.34-3.82) 2.29 (1.30-4.03) 2.63 (0.87-7.94) 1.67 (0.59-4.72) 3.77 (1.83-7.76) 2.92 (1.45-5.88)
Birth spacing (prior)
Under 2 years 1.00 1.00 1.00 1.00 1.00 1.00
2-5 years 2.02 (0.84-4.84) 2.03 (0.83-4.99) 0.76 (0.28-2.11) 0.68 (0.28-1.64) 0.94 (0.48-1.82) 0.90 (0.46-1.76)
6+ years or singleton 2.14 (0.96-4.74) 1.76 (0.72-4.34) 0.39 (0.17-0.88) 0.56 (0.26-1.21) 0.61 (0.21-1.73) 0.91 (0.42-1.94)
Birth spacing (later)
Under 2 years 1.00 1.00 1.00 1.00 1.00 1.00
2-5 years 0.71 (0.33-1.56) 0.71 (0.32-1.57) 0.37 (0.10-1.32) 0.38 (0.11-1.23) 0.57 (0.27-1.20) 0.56 (0.27-1.16)
6+ years or singleton 1.44 (0.79-2.62) 1.22 (0.49-3.04) 0.41 (0.08-1.99) 0.70 (0.33-1.49) 0.88 (0.32-2.42) 1.05 (0.62-1.76)
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Page 8 of 11explanation for this association is the H-y antigen theory
[43], which posits that a progressively stronger immuno-
logical response to each male foetus within the intrau-
terine environment plays a role in determining sexual
orientation. Previously reported associations between
birth order and suicidality [13,14] may therefore be
mediated by sexual orientation, with birth order being
merely a risk indicator. However, in the absence of any
apparent relationship in this study, between maternal
parity and outcome, even before adjustment, it is not
possible to comment on the extent to which sexual
orientation influences our findings, although the ‘elder
brother effect’ may have confounded previous observa-
tions on maternal parity.
Limitations of study
Much of the data is self reported, and so it may be sub-
ject to recall bias. The data available on parental care
and control, and on family structure, was cross sectional
information, which was collected at age 15. Length of
exposure to such factors during the course of childhood
was not available, and so not available for analysis.
Although the study provided a rich dataset, the power
of the study to identify associations between perinatal
circumstances and mental health outcomes was limited,
and this should be borne in mind in the interpretation
of the lack of association in the present work.
Our study focused on a limited set of narrowly opera-
tionalized outcomes, potentially losing insight about the
link between perinatal circumstances and severity of
psychiatric symptoms and specific psychiatric disorders;
further work to explore these links is required. Data
involving the use of psychiatric services, especially
before the age of 11, ought to be interpreted with some
caution as these variables may be greatly influenced by
parental attitude and behaviour and lack sensitivity
when measuring the degree of psychiatric symptomatol-
ogy. It therefore may not be a valid measure of
prevalence of mental disorders. For example, parents
with small families may be more likely to seek psychia-
tric help for their young children than are those of large
families. Observations of relationships between service
use and variables such as family size, pregnancy spacing
and maternal parity, should be interpreted with this in
mind. However, data on suicidal ideation, suicide
attempt and NSSI, although self reported, are not likely
to be influenced by parental behaviour as it is would
only be indirectly influenced by parental help-seeking.
The data available on parental care and control, and
on family structure, was cross sectional information,
which was collected at age 15. Length of exposure to
such factors during the course of childhood was not
available, and so not available for analysis. Although the
study provided a rich dataset, the power of the study to
identify associations between perinatal circumstances
and mental health outcomes was limited, and this
should be borne in mind in the interpretation of the
lack of association in the present work.
Conclusion
A number of adolescent psychosocial variables may be risk
factors for suicidality which could be the focus of preven-
tative measures, the most notable being the quality of par-
ent child relationships. Further research is necessary to
clarify the role of variables such as sexual orientation and
birth trauma in the development of suicidal behaviour.
Although we echo Tharpar & Rutter’s [21] caution in
ascribing perinatal factors a causal role in the development
of psychiatric problems, the strong relationship we find
between obstetric complications in this population sample
and psychiatric service use, which adjusts for a range of
likely confounds, re-opens the debate in this area.
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